Binding of bovine pancreatic trypsin inhibitor to heparin binding protein/CAP37/azurocidin. Interaction between a Kunitz-type inhibitor and a proteolytically inactive serine proteinase homologue.
Heparin-binding protein (HBP; also known as CAP37 or azurocidin) is a member of the serine proteinase family. Evolution, however, has reverted this protein into a non-proteolytic form by mutation of two of the three residues of the active-site triad. Although proteolytically inactive, the human heparin-binding protein (hHBP) is still capable of binding bovine pancreatic trypsin inhibitor (BPTI). This was demonstrated by affinity chromatography to BPTI immobilized on a solid matrix and by studies on plasmin inhibition kinetics. hHBP competes with plasmin for BPTI and this effect on plasmin inhibition has been analyzed in terms of a kinetic model. A dissociation constant, Kd = 0.1 microM, was found for the interaction between BPTI and hHBP. The hHBP provides an example of a serine proteinase which has lost its catalytic function by reverting residues of the active center while still preserving its capability of specific interactions with Kunitz inhibitors. pHBP, the porcine counterpart to hHBP, on the other hand, was incapable of BPTI binding. The structural basis for the BPTI binding to the human protein and the species difference is discussed in terms of putative three-dimensional structures of the proteins derived by comparative molecular modelling methods.